1 The remaining 2 percent are comprised, in large part, of children who died during the neonatal period and were probably unable to start breastfeeding.
.1 shows that breastfeeding is nearly universal in Kenya, with 98 percent of children born in the last five years having been breastfed for some period of time. 1 Overall, 58 percent of children were breastfed within an hour and 86 percent in the first 24 hours after delivery, but this varies substantially by province. Initiation to the breast within one hour of delivery is very high in Central Province (80 percent), but considerably lower in Coast Province (44 percent) and Western Province (41 percent). It is often feared that delivery in a modern health facility may discourage early initiation to the breast. These data do not support this concern. If anything, health facility delivery and delivery by medically trained personnel are associated with higher rates of breastfeeding within an hour of delivery. 
Age Pattern of Breastfeeding
Breast milk is uncontaminated, and contains all the nutrients needed by children in the first four to six months of life. Supplementing breast milk before four months of age is unnecessary and is discouraged, since the likelihood of contamination and resulting risk of diarrhoeal disease are high. Early supplementation also reduces breast milk output since the production and release of milk are modulated by the frequency and intensity of suckling. Table 9 .2 shows breastfeeding practises from birth up to the third birthday. By 10-11 months of age, 95 percent of children are still breastfed; even by 20 months of age, two-thirds of children are being breastfed. By 24-25 months of age, only one-third are still receiving some breast milk, and by the end of the third year virtually all children have been completely weaned.
Supplementation of breast milk starts too early in Kenya. Exclusive breastfeeding 2 is not common; only 28 percent of children under two months, and 17 percent of children under four months of age are fed only breast milk. Most children are given just plain water (18 percent) or other foods and liquids (53 percent) in addition to breast milk in the first two months. By 2-3 months, 82 percent of children are given some form of food or liquid supplementation; by 4-5 months, 94 percent of children have received supplements in addition to breast milk. The levels and patterns of breastfeeding shown in this survey are very similar to those documented from the 1993 KDHS data. Table 9 .3 shows that, at the national level, the median duration of any breastfeeding is 21 months, the same as that estimated from the 1993 KDHS data. The median durations of exclusive breastfeeding and full breastfeeding (breastfeeding plus plain water only) are both less than one month. The duration and frequency of breastfeeding vary across background characteristics of the mother. Median length of breastfeeding tends to be longer in rural areas (22 months) than in urban areas (19) and amongst uneducated women (25 months) compared with women who have primary education (20-22 months) or secondary education (19 months). Breastfeeding duration is longest in Eastern Province (23 months) and shortest in Central and Nairobi provinces (less than 20 months).
The daily frequency of breastfeeding in Kenya tends to be high. Ninety percent of children under six months of age were breastfed six or more times in the 24 hours preceding the survey. Table 9 .4 presents information on the types of foods received by children in the first three years of life, according to whether or not the child is still being breastfed. As shown previously, exclusive breastfeeding is not commonly practised; even among the youngest children (under 4 months) only 17 percent of children are fed just breast milk and this drops below 1 percent by the sixth month.
Infant formula is not commonly used; use of formula peaks during ages 2-5 months at only 4-6 percent of children. After this age, infant formula use drops off sharply. Use of other types of milk (e.g., cow's milk) is, however, very common. At ages above 4 months, about two-thirds of children are receiving some type of other milk. "Other" liquids, which include all liquids other than plain water and milk, e.g., juices and sugar water, are introduced very early. Forty-four percent of children under two months are receiving other liquids, and this rises to over three-quarters of children by age 14-15 months.
Meats, poultry, fish and eggs contain protein and other nutrients important for growth, recovery from illness, and mental development. The percentage of children receiving these foods rises from 5 percent at 2-3 months, to 10 percent at age 4-5 months, to 31 percent at age 7-9 months, to over 50 percent at age 14 months and above.
Porridge is a frequently used weaning food in Kenya. By 2-3 months of age, about one-quarter of all children are receiving some grain-based mixture (usually porridge) and by age 12 months, almost threequarters are getting porridge daily.
Starchy tubers, which include sweet potatoes and cassava, and plantain are introduced more slowly into the diet, and are given to about 15 percent of children by age 4-5 months and to one-third of children by the first birthday. Other fruits and vegetables, which provide valuable micronutrients, are also introduced during the first year. By age 4-5 months, 38 percent of children eat some fruit and vegetables on a daily basis. This figure jumps to 80 percent by the first birthday.
Bottle feeding is all too prevalent in Kenya. Twenty-one percent of breastfeeding children and 16 percent of non-breastfeeding children are using a bottle with a teat. The prevalence of bottle feeding peaks during ages 4-5 months at 32 percent, more than twice as high (15 percent) as was observed in the 1993 KDHS. Bottle feeding, if combined with an unsafe or unreliable water supply, is associated with increased risk of health-and life-threatening diarrhoeal diseases.
Nutritional Status of Children under Age Five
The nutritional well-being of young children reflects household, community, and national investments in family health and contributes in both direct and indirect ways to the country's development. In collecting anthropometric data (height and weight), the KDHS permits objective measurement and evaluation of the nutritional status of young children in Kenya. This evaluation allows identification of subgroups of the child population that are at increased risk of growth faltering, disease, impaired mental development, and death. Also, by comparing the 1998 KDHS results against those obtained from the 1993 KDHS using similar methods, trends in child malnutrition can be assessed.
Measures of Nutritional Status in Childhood
Evaluation of nutritional status is based on the rationale that in a well-nourished population, there is a statistically predictable distribution of children of a given age with respect to height and weight. Use of a standard reference population facilitates analysis of any given population over time or comparisons among subgroups of a population. One of the most commonly used reference populations, and the one used in this report, is the NCHS (U.S. National Center for Health Statistics) standard, which is recommended for use by the World Health Organisation (WHO).
Three standard indices of physical growth that describe the nutritional status of children are presented:
• height-for-age • weight-for-height • weight-for-age Each of these indices gives different information about growth and body composition used to assess nutritional status. Height-for-age is a measure of linear growth. A child who is below minus two standard deviations (-2 SD) from the median of the NCHS reference population in terms of height-for-age is considered short for his/her age, or stunted, a condition that reflects the cumulative effect of chronic malnutrition. If the child is below minus three standard deviations (-3 SD) from the median of the reference population, then the child is considered severely stunted. A child between -2 SD and -3 SD is considered moderately stunted.
Weight-for-height describes current nutritional status. A child who is below minus two standard deviations (-2 SD) from the median of the reference population in terms of weight-for-height is considered too thin for his/her height, or wasted, a condition reflecting acute or recent nutritional deficit. As with stunting, wasting is considered severe if the child is more than minus three standard deviations below the median of the reference population. Severe wasting is closely linked to mortality risk.
Weight-for-age is a composite index of weight-for-height and height-for-age and, thus, does not distinguish between acute malnutrition (wasting) and chronic malnutrition (stunting). A child can be underweight for his age because he is stunted, because he is wasted, or because he is wasted and stunted. Weight-for-age is a good overall indicator of a population's nutritional status.
In the survey, all surviving children born since January 1993 were eligible for height and weight measurement. Of the 5,073 children (under 60 months of age at the survey date) eligible for measurement, 4,708 (or 93 percent) were weighed and measured. The most commonly reported reason for not being measured was that the child was not home at the time of the survey. Of the children who were both weighed and measured, 295 (6 percent) were considered to have values that were implausibly low or high. The following analysis focuses on the 4,413 children under 60 months of age for whom complete and plausible anthropometric data were collected. Table 9 .5 shows the percentage of children under 60 months classified as malnourished according to three anthropometric indices of nutritional status: height-for-age, weight-for-height, and weight-for-age indices, by selected demographic characteristics. The 1998 KDHS estimate of the prevalence of chronic malnutrition or stunting is 33 percent; about one-third of these children are severely stunted (Figure 9 .1). These estimates of stunting closely parallel those from the 1993 KDHS data, suggesting no improvement in the nutritional status of young children over the last five years. Figure 9 .2 shows the distribution of children by age, according to the extent to which they deviate from the reference population in terms of the three indicators discussed above, including low height-for-age. It is apparent that there is a deterioration in nutritional status that begins shortly after birth. A rapid worsening of the height-for-age profile of Kenyan children occurs during the first year and continues through the second year when stunting peaks at 42 percent (see Table 9 .5).
Levels of Child Malnutrition in Kenya
Boys are slightly more likely to be stunted than girls, as are children of high birth order compared with those of low birth order. Children born after a long birth interval (48 months or more) are less likely to be stunted than children born after shorter birth intervals.
The weight-for-height index (wasting) gives information about children's recent experience regarding food intake. Wasting represents failure to receive adequate nutrition in the period immediately preceding the survey and may be the result of recent illness, or of seasonal variations in the food supply. About 6 percent of children under five in Kenya are wasted; 1 percent are severely wasted. Wasting is most common during ages 6-23 months, indicating that food supplementation during the weaning period is inadequate. Children born after a short birth interval are at especially high risk of wasting. The level of wasting in Kenya has not changed since the 1993 KDHS. Over one-fifth (22 percent) of children under five in Kenya are underweight-which reflects stunting, wasting, or both. Peak levels of low weight-for-age occur during the second and third years (age 12-35 months). Again, boys and girls are at equal risk of being underweight. Low weight-for-age increases sharply with decreasing length of the birth interval-from 19 percent among children with intervals of 48 months or more to 29 percent among children with intervals of less than 24 months. Again, there has been no improvement in this broad index of nutritional status since the 1993 KDHS.
A child's nutritional status is in part determined by the socioeconomic level of the household, which is in turn affected by where the household is located and whether or not the mother has been exposed to formal education. For instance, children living in rural areas are 40 percent more likely to have low heightfor-age (stunting) and 22 percent are more likely to have low weight-for-height (wasting) than their urban counterparts. Provincial variation in nutritional status of children is substantial. In Coast, Eastern, and Western provinces, stunting is high (35 percent or more) and wasting is relatively low (less than 5 percent). In Nairobi, Nyanza and Rift Valley provinces, wasting levels are high (7 percent) but stunting is low or intermediate in prevalence. The provincial differences are similar to those observed in the 1993 survey, with the exception that the nutritional status of Nairobi's children appears to have worsened. This may reflect the growth of pockets of poverty in the nation's capital city.
Education of the mother is closely linked to nutritional status of children. For example, children of women with no education are more than three times as likely to be underweight as children of women with at least some secondary education.
Nutritional Status of Mothers
In the KDHS, data were collected on the height and weight of women who had at least one birth since January 1993. The sample is thus not representative of all women 15-49, and will overrepresent high fertility age groups-for example, women 25-34 years.
Several measures have been used to assess the nutritional status of women (Krasovec and Anderson, 1991) . In this report, two indices are presented for women: height and the body mass index (BMI). The latter is an indicator combining height and weight data. Of 3,761 women eligible for height assessment, 3,656 (97 percent) were measured. Of 3,205 women eligible for assessment of BMI (i.e., excluded are pregnant women and women less than 3 months postpartum), 3,106 women (97 percent) were measured and form the basis for the following analysis. Table 9 .6 presents the mean values for the maternal anthropometric indicators and the proportion of women falling into high-risk categories, according to background characteristics. Women's height is associated with past socioeconomic status and nutrition during childhood and adolescence. Maternal height is used to predict the risk of difficult delivery, since small stature is often associated with small pelvis size. Short stature is also associated with increased risk of low birth weight. The cutoff point below which a woman is identified as "at risk," is in the range of 140-150 centimetres. The mean height of mothers measured in the KDHS was 160 cm. About 1 percent of mothers were less than 145 cm in height. 3 Women who have not attended school are more likely than their educated counterparts to be "at risk" due to shortness. Also, women of Coast and Eastern provinces are much more likely than women in other provinces to be short in stature. 160.0 1.1 3,656 21.9 11.9 3,106 __________________________________________________________________________________ Note: The BMI index excludes pregnant women and those who are less than three months postpartum.
Various indices of body mass are used to assess thinness and obesity. The most commonly used index-body mass index (BMI)-is defined as weight in kilograms divided by squared height in metres. A cutoff point of 18.5 has been recommended for defining energy deficiency among nonpregnant women. The mean BMI among the weighed and measured mothers 4 was 21.9, with 12 percent having a BMI below 18.5, reflecting a nutritional deficit.
There are large differentials across background characteristics in the percentage of mothers assessed as malnourished (low BMI). Rural women are more likely to be too thin (have a low BMI) than urban women and women with some secondary education are significantly less likely to have a low BMI than their lesseducated counterparts. Variations in low BMI among the provinces are also substantial, ranging from 5 percent among women in Nairobi to 15-16 percent among women in Coast, Eastern, and Rift Valley provinces (Figure 9 .3). 
